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(57) Abstract 



An electrical appliance (100) has battery packs (10) which are supported on a chassis (102) of the appliance (100) in a visible position. 
Each pack (10) has a handle (24) which a user can grasp to wididraw the pack (10) from the chassis (102). The handle has a lever (26) 
which a user can squeeze to operate a securing mechanism to release the pack (10) fipom the chassis (102). Should a user attempt to lift 
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An Electrical Appiiance with Battery Packs 

The invention relates to an electrical appliance, particularly to an electrical appliance 
which is powered by means of at least one on-board battery pack. The electrical 
5 appliance can be an autonomous or robotic vacuum cleaner. 

Electrical appliances powered by on-board battery packs have been known for many 
years. The majority of such appliances are those which require to be portable or 
manoeuvrable during their operation; for example, power tools, domestic appliances and 
10 autonomous vehicles. Autonomous or robotic vacuum cleaners are suitable for being 
powered by means of on-board battery packs. 

Examples of robotic vacuum cleaners having on-board battery packs are shown in ^ 0 
635 236 Al, US 5,787,545 and US 5,109,566. In each of these examples, the batteries 
15 are located within the cleaner housing. 

The present invention seeks to provide an electrical appliance which is more convenient 
to use. 

20 An aspect of the invention provides an electrical appliance comprising a chassis 
supporting an on-board power supply and means, powered by the power supply, for 
allowing the appliance to travel across a surface, wherein the power supply comprises a 
battery pack which is releasable from the chassis and which is supported on the chassis 
such that, in use, the pack is visible to a user. 

25 

By providing a battery pack which is releasable from the chassis of the appliance, a user 
can simply remove the pack when it needs replacing or recharging. By mounting the 
battery pack in a visible position, a user can easily find the pack without the need to 
remove part of the housing of the appliance or to turn the appliance on to its side to 
30 access the battery. There is a further advantage that the cleaner is not unduly disturbed 
during a battery changing operation. This is particularly important with an autonomous 
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appliance that navigates around an area, since moving the appliance during a battery 
change could cause the appliance to become confused when it is restarted. 
Preferably the battery pack has a handle by which a user can grasp the pack to remove it 
from the chassis of the appliance. 

5 

A problem with providing a handle on the battery pack is that a user may try to lift the 
appliance by the handle on the pack. The appliance is heavy and the securing 
mechanism for the battery pack is inadequate to support the full weight of the appliance. 
Therefore, the securing mechanism for the battery pack is operable by a release member 
10 which forms part of the handle and, more preferably, the release member is located on 
the handle so that a user, in grasping the handle to attempt to lift the appliance, will 
operate the release member and thereby release the battery pack from the appliance, 
thus preventing any damage to the user or appliance which may result if the user was 
successful in lifting the appliance by the battery pack handle, 

15 

Preferably at least two battery packs are provided, one battery pack being located on 
each side of a component of the appliance, such as a cyclonic separator. This allows 
more flexibility in the design of the appliance. 

20 Preferably, the battery packs are arranged symmetrically about the centre of gravity of 
the apphance. This enhances the manoeuvrability of the appliance when the appliance is 
designed so that it turns about its centre of gravity. Preferably, the battery packs are 
arranged along a lateral axis of the appliance, the lateral axis lying along a diameter 
thereof at the opposing ends of which are a pair of driven wheels. The stability of the 

25 appliance and its balance is enhanced by such an arrangement. 

It is preferred if the appliance is a vacuum cleaner, more particularly a vacuum cleaner 
which is autonomous. The vacuum cleaner is more preferably one which carries 
cyclonic separating apparatus for separating dirt and dust from an airflow. 



30 
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An embodiment of the invention will now be described, by way of example only, with 
reference to the accompanying drawings, wherein: 
Figure 1 is a perspective view of a battery pack according to the invention; 
Figures 2a and 2b are plan views of first and second parts of the battery pack of Figure 
5 1; 

Figure 3 is a perspective view of a vacuum cleaner carrying and powered by battery 
packs as shown in Figures 1 and 2; 

Figures 4, 5 and 6 are plan, rear and side views respectively of the vacuum cleaner of 
Figure 3; 

10 Figure 7 is a sectional detail showing the connection between one of the battery packs 
of Figure 1 and the vacuum cleaner of Figures 3 to 6; and 

Figure 8 is a schematic side view of a battery charger in combination with the battery 
pack of Figure 1. 

15 A battery pack 10 according to the invention is illustrated in Figures 1 and 2, The 
battery pack 10 has a housing 12 which is made up of two half shells 14a, 14b made 
from a plastics material such as Nylon or ABS. The half shells 14a, 14b are essentially 
synmietrical and together define an enclosure 16 in which a plurality of cells 18 are 
located. The cells 18 are connected in two groups 18a, 18b as illustrated in Figure 2a, 

20 with a flexible connection 19 being provided between cells 18b* and 18b'\ The cells 18 
are spaced apart and maintained in their fixed positions by spacer walls 20 which are 
formed of insulating material and specifically adapted to conform to and follow the 
contours of the side walls of the cells 18 in order to hold them securely in position. The 
spacer walls 20 are preferably moulded integrally with the half shells 18a, 18b and are 

25 therefore formed from the same material as the half shells 18a, 18b. In the illustrated 
embodiment, thirty cells 18 are provided in the housing in two groups of fifteen cells. 
The cells are preferably nickel-cadmium sub-C cells with a rating of 2.0 ampere-hours 
or greater, or nickel metal hydride (Ni MH) cells having a rating of 3.0 ampere-hours or 
greater. The half shells 18a, 18b are joined together by way of screws or non-releasable 

30 fasteners 22a, 22b located in the half shells 18a, 18b. 
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The housing 12 has a from end 12a which carries a handle 24 by means of which the 
battery pack 10 can be carried. The handle 24 is profiled so as to conform to the shape 
of a user's hand for comfort and grip. The interior of the handle 24, ie on the side of the 
handle 24 facing the body of the housing 12, comprises a lever portion 26 (see Figure 
2a) which is also profiled to conform to the contours of a user's hand. The lever portion 
26 is moulded from a plastics material and is pivotably connected to the housing 12 at 
the base of the handle 24 by way of a pivot connection 28. The lever portion 26 is 
biased into the position shown in Figure 2a by a spring 30. The lever portion 30 also 
carries a downwardly projecting tooth 32 located on an arm of the lever portion which 
projects generally horizontally away from the pivot connection 28. The tooth 32 
projects downwardly through an aperture 34 in the lower surface of the housing as 
illustrated in Figure 2b. The fixed portion 24a of the handle 24 is recessed so that the 
lever portion 26 can pivot about the pivot connection 28 with respect to the fixed 
portion 24a and against the biasing action of the spring 30. This action results in the 
tooth 32 being lifted sufficiently that the tooth no longer projects through the aperture 
34. 

The housing 12 incorporates at least one electrical connection 36 which is in electrical 
conmiunication with the cells 18 in whichever configuration is appropriate for the 
20 appliance to be powered by the battery pack 10. The electrical connection 36 is located 
at the end of the housing 12 remote from the handle 24 and is preferably surrounded by 
a collar or is otherwise recessed for safety reasons. 

The housing 12 also has an inlet port 38 which is capable of receiving cooling fluid and 
25 passing it directly to the enclosure 16. The inlet port 38 therefore essentially comprises 
an opening leading directly from the exterior of the housing 12 to the interior thereof, 
the inlet port is located, like the electrical connector, at the end of the housing 12 remote 
from the handle 24. The opening is covered, at least in part, by protecdve fins 38a 
which are present partly to prevent any foreign bodies from entering the housing, partly 
30 to strengthen the housing, and partly to diffuse the incoming cooling fluid. At least one 
outlet 40 is provided at the end of the housing 12 opposite the end at which the inlet port 
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38 is located. In the illustrated embodiment, there are four outlet ports provided 40a, 
40b, 40c and 40d, each of which are covered, at least in part, by protective fins 40e. 
The outlet ports 40 are spaced over the end 12a of the housing 12 so that there is an 
outlet port 40a, 40d adjacent the most remotely spaced cells 18 at the end of the 
5 enclosure 16 closest to the handle 24. 

A temperature sensor 42 is located in die enclosure adjacent one of the outlet ports 40. 
The sensor 42 can be mounted in the enclosure between two cells 18 as shown in bold 
lines in Figure 2b, or else it can be mounted directly on one of the cells 18 as shown in 

10 dotted lines in the same Figure. The sensor 42 is connected to an indicator located at a 
convenient position on the housing 12 to give an indication to the user if the 
temperature inside the housing 12 becomes dangerously high. Alternatively, the sensor 
can be connected directly to electrical appliance which is* powered by the battery pack 
10 via the connection 36 to operate a switch which will deactivate the appliance if the 

15 battery pack becomes too hot. 

Located on the lower surface of the housing 12 at the end 12a thereof adjacent the 
handle 24, are two opposing lugs 44 projecting outwardly from the housing 12. The 
lugs extend in a horizontal plane as can be seen from Figure 7, to which further 
20 reference will be made below. The purpose of the lugs 44 will be explained later with 
reference to Figure 7. 

The battery pack 10 described above can be used to power a robotic vacuum cleaner as 
illustrated in Figures 3 to 6. The term "robotic" is here used to mean that the vacuum 
25 cleaner is capable of operating so that it navigates its own way around a room to be 
cleaner without human intei^ention and without bumping into, or becoming lodged 
against, obstacles located around the room. An overview of such a machine is given 
below. 

30 The vacuum cleaner 100 shown in the drawings has a supporting chassis 102 which is 
generally ciincular in shape and is supported on two driven wheels 104 and a castor 
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wheel 106; The chassis 102 is preferably manufactured from high-strength moulded 
plastics material, such as ABS, but can equally be made from metal such as aluminium 
or steel. The chassis 102 provides support for the components of the cleaner 100 which 
will be described below. The driven wheels 104 are arranged at either end of a diameter 
5 of the chassis 102, the diameter lying perpendicular to the longitudinal axis of the 
cleaner 100. Each driven wheel 104 is moulded from a high-strength plastics material 
and carries a comparatively soft, ridged band around its circumference to enhance the 
grip of the wheel 104 when the cleaner 100 is traversing a smooth floor. The soft, 
ridged band also enhances the ability of the wheels 104 to mount and climb over sinall 

10 obstacles. The driven wheels 104 are mounted independently of one another via support 
bearings (not shown) and each driven wheel 104 is connected directly to a motor which 
is capable of driving the respective wheel 104 in either a forward direction or a reverse 
direction. By driving both wheels 104 forward at the same speed, the cleaner 100 can 
be driven in a forward direction. By driving both wheels 104 in a reverse direction at 

15 the same speed, the cleaner 100 can be driven in a backward direction. By driving the 
wheels 104 in opposite directions, the cleaner 100 can be made to rotate about its own 
central axis so as to effect a tuming manoeuvre. The aforementioned method of driving 
a vehicle is well known and will not therefore be described any further here. 

20 The castor wheel 106 is significantly smaller in diameter than the driven wheels 104 as 
can be seen from, for example, Figure 6. The castor wheel 106 is not driven and merely 
serves to support the chassis 102 at the rear of the cleaner 100. The location of the 
castor wheel 106 at the trailing edge of the chassis 102, and the fact that the castor 
wheel 106 is swivellingly mounted on the chassis by means of a swivel joint 110, 

25 allows the castor wheel 106 to trail behind the cleaner 100 in a manner which does not 
hinder the manoeuvrability of the cleaner 100 whilst it is being driven by way of the 
driven wheels 104. The swivel joint 1 10 is most clearly shown in Figure 6. This type of 
arrangement is well known. The castor wheel 106 can be made from a moulded plastics 
material or can be formed from another synthetic material such as Nylon. 



30 
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Mounted on the underside of the chassis 102 is a cleaner head 122 which includes a 
suction opening 124 facing the surface on which the cleaner 100 is supported. The 
suction opening 124 is essentially rectangular and extends across the majority of the 
width of the cleaner head 122. A brush bar (not shown) is rotalably mounted in the 
5 suction opening 124 and a motor 128 is mounted on the cleaner head 122 for driving the 
brush bar by way of a drive belt (not shown) extending between a shaft of the motor 128 
and the brush bar. The cleaner head 122 is mounted on the chassis 102 in such a way 
that the cleaner head 122 is able to float on the surface to be cleaned. This is achieved 
in this embodiment in that the cleaner head 122 is pivotally connected to an arm (not 

10 shown) which in turn is pivotally connected to the underside of the chassis 102. The 
double articulation of the connection between the cleaner head 122 and the chassis 102 
allows the cleaner head to move freely in a vertical direction with respect to the chassis 
102. This enables the cleaner head to climb over small obstacles such as books, 
magazines, rug edges, etc. Obstacles of up to approximately 25mm in height can be 

15 traversed in this way. A flexible or telescopic conduit is located between a rear portion 
of the cleaner head 122 and an inlet port located in the chassis 102. 

In order to assist the cleaner head 122 to move vertically upwards when an obstacle is 
encountered, forwardly projecting ramps 136 are provided at the front edge of the 

20 cleaner head 122. In the event that an obstacle is encountered, the obstacle will initially 
abut against the ramps 136 and the inclination of the ramps will then lift the cleaner 
head 122 over the obstacle in question so as to avoid the cleaner 100 from becoming 
lodged against the obstacle. The cleaner head 122 is shown in a lowered position in 
Figure 6. The castor wheel 106 also includes a ramped portion 117 which provides 

25 additional assistance when the cleaner 100 encounters an obstacle and is required to 
climb over it. In this way, the castor wheel 106 will not become lodged against the 
obstacle after the cleaner head 122 has climbed over it. 

As can be seen from Figures 3 and 4, the cleaner head 122 is asymmetrically mounted 
30 on the chassis 102 so that one side of the cleaner head 122 protrudes beyond the general 
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circumference of the chassis 102. This allows the cleaner 100 to clean up to the edge of 
a room on the side of the cleaner 100 on which the cleaner head 122 protrudes. 

The chassis 102 carries a plurality of sensors 140 which are designed and arranged to 
5 detect obstacles in the path of the cleaner 100 and its proximity to, for example, a wall 
or other boundary such as a piece of furniture. The sensors 140 comprise several ultra- 
sonic sensors and several infra-red sensors. The array illustrated in Figures 3 and 5 is 
not intended to be limitative and the arrangement of the sensors does not form part of 
the present invention. Suffice it to say that the vacuum cleaner 100 carries sufficient 
10 sensors and detectors 140 to enable the cleaner 100 to guide itself or to be guided 
around a predefmed area so that the said area can be cleaned. Control software, 
comprising navigation controls and steering devices, is housed within a housing 142 
located beneath a control panel 144 or elsewhere within the cleaner 100. 

15 The vacuum cleaner 100 also includes a motor and fan unit supported on the chassis 102 
for drawing dirty air into the vacuum cleaner 100 via the suction opening 124 in the 
cleaner head 122. The chassis 102 also carries a cyclonic separator 152 for separating 
dirt and dust from the air drawn into the cleaner 100. The inlet port which 
communicates with the rear portion of the cleaner head 122 via the conduit mentioned 

20 above forms the inlet to the cyclonic* separator 152. The cyclonic separator, which 
preferably comprises two cyclones in series, need not be described any further here, 
being known technology and described adequately elsewhere. 

The cyclonic separator 152 is releasable from the chassis 102 in order to allow emptying 
25 of the cyclonic separator 152. A hooked catch (not shown) is provided by means of 
which the cyclonic separator 152 is held in position when the cleaner 100 is in use. 
When the hooked catch is released (by manual pressing of a button 134 located in the 
control panel 44), the cyclonic separator 152 can be lifted away from the chassis 102 by 
means of gripper portions 170. The cyclonic separator 152 can then be emptied. 

30 
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Two battery packs 10 as described above are located on the chassis 102 on either side of 
the cyclonic separator 152. The battery packs 10 are identical and are spaced from the 
central axis of the vacuum cleaner 100 by a significant distance, say between 50 and 
150 ram. In the embodiment illustrated, the battery packs are spaced from the centra] 
5 axis of the vacuum cleaner by a distance of about 87nmi. The provision of two separate 
battery packs 10 allows the weight thereof to be evenly distributed without requiring the 
battery pack to be located directly over the centre of the cleaner 100. This gives much 
greater flexibility of design and allows the dirt and dust collecting means of the cleaner 
100 (in this case the cyclonic separator 152) to occupy the most central position. This 

10 can be beneficial for the user. Furthermore, the battery packs 10 are located so that the 
centre of gravity of each individual battery pack 10 is located over the axis which joins 
the centres of the driven wheels 104. This axis lies along a diameter of the generally 
circular chassis 102. This arrangement gives the cleaner 100 better balance than would 
otherwise be the case. It will be appreciated that the position of the centre of gravity of 

15 the cleaner 100 will be affected to a considerable extent by the motor as well as the 
battery packs 10, all of which contribute significantly to the weight of the cleaner 100. 

The battery packs 10 are held in position on the chassis 102 so that the battery packs are 
not permitted to move during normal use of the vacuum cleaner 100. The end of each 

20 battery pack 10 remote from the handle 24 is received in a recess 180 formed in the 
stmcture of the vacuum cleaner 10 (see Figure 6). The recess 180 is formed in the 
moulding 142 which fomis a housing for the motor and fan unit, which housing 142 is 
fixedly attached to the chassis 102. The end of the battery pack housing 12 remote from 
the handle 24 is thus held securely on the chassis 102. Ijocated in the recess 180 is a 

25 connector point 181 for forming an electrical connection with the battery pack 10. The 
electrical connector point 181 is positioned so that it is aligned with the electrical 
connection 36 on the battery pack 10 and projects into the recess 180 so that the 
connector point 181 and the connection 36 are automatically brought into electrical 
contact when the battery pack 10 is inserted fully into the recess 180. Also formed in 

30 the housing 142 of the motor and fan unit is a duct 186 which carries air exiting the fan 
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from the fan lo an opening in the housing 142 which is located directly adjacent the inlet 
port 38 of the battery pack 10 when it is mounted on the chassis 102. 

The chassis 102 also includes a pair of undercut grooves or channels 182 located in the 
5 portion of the chassis 102 adjacent the handle 24 of the battery pack 10. The grooves or 
channels 182 are open at the ends thereof facing the handles 24 of the battery packs 10 
and are spaced apart by a distance which is slightly less than the spacing of the lugs 44. 
An aperture 184 corresponding to the cross-sectional area of the tooth 34 is positioned 
in the chassis 102 between the two grooves or channels 182. The location of the 
10 aperture 184 is such that it is aligned with the aperture 34 when the battery pack 10 is 
fully inserted in the recess 180. The arrangement is illustrated in Figure 7. 

In the Figure, a section through the battery pack 10 is illustrated showing the lower 
surface of the housing 12 with the aperture 34 therein. The tooth 32 is also shown in its 

15 normal position of projecting through the aperture 34. In this position, the tooth 34 also 
projects through the aperture 184 in the chassis 102 and thereby prevents relative 
movement between the chassis 102 and the battery pack 10 in the direction of the 
channels or grooves 182. The lugs 44 extend outwardly from the lower surface of the 
housing 12 and are received in the grooves or channels 182 so that movement in other 

20 directions is prevented and the opposite end of the battery pack 10 is held securely in 
the recess 180. The battery pack 10 is thereby held securely in position on the chassis 
102. 

In order to release the battery pack 10 from the chassis 102, for example when 
25 recharging is required, the handle 24 . of the battery pack is grasped by the user. The 
grasping motion squeezes thb lever portion 26 of the handle towards the fixed portion 
about the pivot connection 28 so that the tooth 34 is raised and is released from the 
apertures 184, 34. The battery pack 10 is then able to move in a sliding manner so that 
the lugs 44 shde along the grooves or channels 182 until they are released therefrom. 
30 The battery pack 10 can then be Ufted so that the end opposite the handle 24 emerges 
from the recess 180 and the battery pack 10 can be removed. The battery pack 10 is 
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returned to the chassis 102 in an identical manner, but in reverse: the end of the battery 
pack 10 is. aligned with the recess 180 so that it can be slid thereinto in a direction along 
the grooves or channels 182, The sliding motion causes the lugs 44 to be received into 
the channels 182 and, as the battery pack 10 becomes fully received into the recess 180, 
5 the tooth 34 drops through the aperture 1 84 under the action of the spring 30 to hold the 
battery pack 10 in position and the electrical connection is automatically made between 
the cleaner 100 and the battery pack 10. The inlet port 38 is also automatically aligned 
with the opening of the duct 186. The connector point 181 is connected, within the 
cleaner 10, to the motor and fan unit, to the brush bar motor 28, to the motors for the 
10 driven wheels 104, and to the sensors 140 and control software so that all powered 
components of the cleaner 10 are able to take their power from the battery pack 10. 

The vacuum cleaner 100 described above operates in the following manner. In order for 
the cleaner 100 to traverse the area to be cleaned, the wheels 104 are driven by the 

15 motors which, in turn, are powered by the batteries 10, The direction of movement of 
the cleaner 100 is determined by the control software which conmiunicates with the 
sensors 140 which are designed to detect any obstacles in the path of the cleaner 100 so 
as to navigate the cleaner 100 around the area to be cleaned. Methodologies and control 
systems for navigating a robotic vacuum cleaner around a room or other area are well 

20 documented elsewhere and do not form part of the inventive concept of this invention. 
Any of the known methodologies or systems could be implemented here to provide a 
suitable navigation system. The battery packs 10 also power the motor and fan unit 
which draws air into the cleaner 100 via the cleaner head 122 and passes it to the 
cyclonic separator 152 where the dirt and dust is separated from the airflow. The 

25 battery packs 10 are also used to power the motor 28 which drives the brush bar which, 
in turn assists with pick-up, particularly on carpets. 

The air which exits the cyclonic separator 152 is passed across the motor and fan unit by 
appropriate ducting, as is conunon in many appliances, including vacuum cleaners. 
30 However, in accordance with this invention, the air which then leaves the motor and fan 
unit is conducted along the duct 186 to the opening adjacent the inlet port 38 of the 
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battery pack 10. The air is then forced to enter the battery pack housing 12 via the inlet 
port 38 and pass into the enclosure 16, The air passes around and across the cells 18 in 
order to achieve a coohng effect before exiting the battery pack via the outlet ports 40. 
The spacing of the outlet ports 40a, 40b, 40c, 40d across the end 12a of the housing 12 
5 ensures that the cooling air is spread throughout the enclosure 16 and is discouraged 
from following a restricted path which might result in some cells 18 being cooled less 
effectively than others. The air is expelled to the atmosphere from the outlet ports 40. 

The battery packs 10 are removed from the cleaning device 100 for charging and 
10 inserted into a charging apparatus. Apparatus for recharging a battery pack 10 is 
illustrated in Figure 8. The apparatus comprises a recharger 200 having an appropriate 
mains supply connection 202 and a recess 204 for receiving the battery pack 10. 
Electrical connectors are provided in the recess 204 for supplying power to the battery 
pack for recharging purposes. Also provided in the recharger 200 is a fan 206, which is 
15 mains operated, for drawing air into the recharger 200 from the atmosphere via a first 
duct 208. A second duct 210 carries the air drawn into the recharger by the fan 206 
from the fan 206 to the recess 204. The second duct 210 opens into the recess 204 
immediately adjacent the inlet port 38 of the battery pack 10 when the battery pack 10 is 
located in the recess 204. Thus, when the battery pack 10 is inserted into the recess 204 
20 for charging purposes, the fan draws air into the recharger 200 and passes it through the 
second duct 210 and into the housing 12 of the battery pack 10 in order to cool the cells 
during the recharging process. The cooling air is then expelled to the atmosphere via 
the outlet ports 40, in the same way as it is expelled during operation of the vacuum 
cleaner 100. 

25 

It will be appreciated that the' recharger 200 can have a number of features which will 
assist the recharger 200 to operate with minimum user intervention. Features such as 
switches, located in the recess 204, which will automatically commence the recharging 
operation and/or bring the fan 206 into operation can be incorporated if desired. 
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battery pack 10. The air is then forced to enter the battery pack housing 12 via the inlet 
port 38 and pass into the enclosure 16. The air passes around and across the cells 18 in 
order to achieve a cooling effect before exiting the battery pack via the outlet ports 40. 
The spacing of the outlet ports 40a, 40b, 40c, 40d across the end 12a of the housing 12 
5 ensures that the cooling air is spread throughout the enclosure 16 and is discouraged 
from following a restricted path which might result in some cells 18 being cooled less 
effectively than others. The air is expelled to the atmosphere from the outlet ports 40. 

The battery packs 10 are removed from the cleaning device 100 for charging and 
10 inserted into a charging apparatus. Apparatus for recharging a battery pack 10 is 
illustrated in Figure 8. The apparatus comprises a recharger 200 having an appropriate 
mains supply connection 202 and a recess 204 for receiving the battery pack 10. 
Electrical connectors are provided in the recess 204 for supplying power to the battery 
pack for recharging purposes. Also provided in the recharger 200 is a fan 206, which is 
15 mains operated, for drawing air into the recharger 200 from the atmosphere via a first 
duct 208. A second duct 210 carries the air drawn into the recharger by the fan 206 
from the fan 206 to the recess 204. The second duct 210 opens into the recess 204 
inmiediately adjacent the inlet port 38 of the battery pack 10 when the battery pack 10 is 
located in the recess 204. Thus, when the battery pack 10 is inserted into the recess 204 
20 for charging purposes, the fan draws air into the recharger 200 and passes it through the 
second duct 210 and into the housing 12 of the battery pack 10 in order to cool the cells 
during the recharging process. The cooling air is then expelled to the atmosphere via 
the outlet ports 40, in the same way as it is expelled during operation of the vacuum 
cleaner 100. 

25 

It will be appreciated that the recharger 200 can have a number of features which will 
assist the recharger 200 to operate with minimum user intervention. Features such as 
switches, located in the recess 204, which will automatically commence the recharging 
operation and/or. bring the fan 206 into operation can be incorporated if desired. 
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The invention is not intended to be limited to the precise details of the embodiment 

illustrated. above. The use of battery packs is widespread and it is envisaged that more 
than two battery packs can be provided on the appliance, distributed about the chassis, if 
desired. 
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Claims 

1. An electrical appliance comprising a chassis supporting an on-board power 
supply and means, powered by the power supply, for allowing the appliance to travel 

5 across a surface, wherein the power supply comprises a battery pack which is releasable 
from the chassis and which is supported on the chassis such that, in use, the pack is 
visible to a user. 

2. An appliance according to Claim 1 wherein the battery pack comprises a 
10 housing having a handle by which a user can grasp the pack. 

3. An appliance according to Claim 2 wherein the battery pack comprises a 
securing mechanism for securing the pack to the chassis of the appliance, the securing 
mechanism being operable by a release member which forms part of the handle. 

15 

4. An appliance according to Claim 3 wherein the release member is arranged so 
that it can be operated by squeezing the handle, 

5. An appliance according to Claim 4 wherein the handle forms a loop having an 
20 open inner area through which a user can insert their hand and the release member is 

located on an inner side of the loop where a user grasps the handle. 

6. An appliance according to any one of Claims 2 to 5 wherein the handle has a 
shape which is contoured to fit a user*s hand and the release member has a 

25 complementary shape. 

7. An appliance according to any one of the preceding claims wherein the securing 
mechanism comprises a tooth and the release member is a lever which is pivotally 
mounted with respect to the handle such that movement of the lever moves the tooth. 
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8, An appliance according to any one of the preceding claims comprising a 
component mounted centrally on the chassis and wherein the power supply comprises 
two battery packs which are located on opposite sides of the component. 

5 9. An appliance according to Claim 8, wherein the component of the appliance 
comprises cyclonic separating apparatus for separating dirt and dust from an airflow. 

10. An appliance according to Claim 8 or 9 wherein the battery packs are arranged 
synmietrically about a rotational centre of the apphance. 

10 

11. An appliance according to any one of Claims 8 to 10 wherein the means for 
allowing the appliance to travel across a surface comprise wheels or rollers which are 
arranged at opposing ends of a lateral axis of the appliance, the battery packs being 
located along the lateral axis. 

15 

12. An appliance according to any one of the preceding claims, wherein the battery 
packs are rechargeable. 

13. An appliance according to any one of the preceding claims, wherein the 
20 appliance is a vacuum cleaner. 

14. An appliance according to anyone of the preceding claims wherein the appliance 
is autonomous. 

25 15. A battery pack for use as a power supply on an electrical appliance according to 
Claim 1, the battery pack comprising a housing having a handle by which a user can 
grasp the pack and a securing mechanism for securing the pack to the chassis of the 
appliance, the securing mechanism being operable by a release member which forms 
part of the handle. 

30 



wo 00/38255 



PCT/GB99/04075 




wo 00/38255 



PCT/GB99/04075 




wo 00/38255 



PCT/GB99/04075 



3/4 




wo 00/38255 



PCT/GB99/04075 




INTERNATIONAL SEARCH REPORT 








PCT/6B 99/04075 




IPC 7 H01N2/10 A47L9/28 






Aooofdkio to (ntomaflorad Potent GbMMcflflon OPO v tp botfi natforal ctestMcaflon flnd IPC 






& HEtMSEARCNED 



IPC 7 A47L HOIN 



Documentsllon 6Mich6d oth6f thsn mMmn docunentEdon to thd extBiil that fluoh doounxiite ara fncfcjdad In tho Heidi sMichad 



Bectionic data bate contiiteddurtng the htetnafl c ml aeaidi (name of date bate and, wherapfactlcal, search tennstioed) 



a DOCUMEMTB CONSIDERED TO BE RELEVANT 



CatoQoiy * CteUtoi of doomien^ wKh Indcaflon) ¥iihaie apprapriata^ d lha ralevant 



Relevant to dakii 



us 5 735 361 A (FORREST KENNETH R.. LOS 
ALTOS HILLS, US) 7 April 1998 (1998-04-07) 
colunm 4, line 21 - line 65 
figures 1»2 



PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 08, 

29 August 1997 (1997-08-29) 

& JP 09 095290 A (YAMAHA MOTOR CO LTD), 

8 April 1997 (1997-04-08) 

abstract 



1,2,12 



5,6,10, 
11,15 

1.2,6 



5,11,15 



-/- 



m 



Furthar doounanta are liled bi ttw oonUfwiatfon otIxMcC* 



Patoni fBinlly iMRibcre aie Isted ki annex. 



* Special cateQOilea of died docunenla : 

"A* dociinenl deibikig the genefol atste ol the artvihichlanot 
conMeied to be of paittoular rdevanoe 

"E" eaiOerdooufngt but publahedcn or after the bitamallonai 
fling data 

X* dootinen t wWch nwy ifa wif doUbte on ptlottty c la>fn(a) or 
which la cited to ea ta b ifa h the p i^ai l catlon date of ttwiher 
oKaflcn orofhar apecial ieeeon(aa apadflecQ 

"O" docunnant idetitng to an ond da d oawa^ uae^ asMiMon or 

dooufnart ptAiMwd pdor to the fciteinaflonai IHdq date but 

later than the priority date claimed 



T later dooumantpiiaUtiiedfirftortfie kttamatlonal fttrig date 
or priority date and not hi oonHot wtti the app l ca t tonbut 
dtad to uidaf atend the pihic^aie or ttteory undoHylnQlhe 



"X" doounant of pailictiar iele\fancos the claimed kwartion 
cannot be ocntldeied novel or cannot k)eocn8ldeied to 
bnvdve an Inventive step Mtientfie document la taicen alone 

T* doament of paiHoUar relevance; the dalmed bwendcn 
cannot t>e oondderad to Invoive an bivenUve alsp whan the 
dootflnant la oombfewd vritti one or more other auchdocif* 
ment^auohoombfciatlonbeingobviouatea pareonaldled 
In the ait 

*&' document mennt)er of the aame patent fsmly 



Date of the actual oomplc^icn of the hntamatlonel eeaicfi 



18 February 2000 



Date of mating of the IntemaHonal aeaich report 



28/02/2000 



Name and maihg addreae of the ISA 

European P&tartOflloe^ PA 5518 PatendaanS 
NL-22BOHVRIMIr 



Aiithoiteed ofBoer 



INTERNATIONAL SEARCH REPORT 


inH Willi i4>pMcwMon m 

PCT/fiB 99/04075 


A. CLASStHCATION OF SUBJECT UATTBR , 

IPC 7 H01H2/10 A47L9/28 




Aooonttng to intomaBonai PstontCloMlllcodBon (IPC) or to botfi nafloral dasiMcaflon ond IPC 




& HELOSSEARCHED 


Mrfemm docunefilatlon oeftichsd (cliwIBc nBon gystefn tetowod by cfassWoatfon symboto) 

IPC 7 A47L HOIM 



Doounentsflon Moiched otfior than mMnnifn docunentBtfon to tho 6xtonl that such dooumcnfii are Indudod In th© iMdi aeoichod 



Becbofic data bate oontUted during the h temallcmi eeaidi (name ef date bate and, where piactfoal^eeaichtieinia used) 



aiX)CUIIEiireOOian>EREDTOBE RBJEVAm 



Olegoiy^ 



ClUJI^vcldocuiwi!^ ^tiBSfi imloa id cn, whew aijpfop ite te^ of the wle w rt paaaao^ 

us 5 735 361 A (FORREST KENNETH R., LOS 
ALTOS HILLS, US) 7 April 1998 (1998-04-07) 
column 4, line 21 - line 65 
figures 1,2 



PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 08, 

29 August 1997 (1997-08-29) 

& JP 09 095290 A (YAMAHA MOTOR CO LTD), 

8 April 1997 (1997-04-08) 

abstract 



-/- 



Relevant to ctflfen N<x 



1,2,12 



5,6,10, 
11,15 

1,2.6 



5,11,15 



m 



Further doouMiiti are Ictod bi ttie oonfrvjaflonofboKC* 



10 



Patent foinlly iMnbere aie Isted li annex 



* S|9edal catogoriee of died docunente : 

"A" docunenl delMfig the genefoi state d the art vihioh Is not 
oonrideted to be otpartlcutef re l e van ce 

"E" eaiOer docunenl but publahed on or after the tetsmattonai 
(lino date 

"L* doounefitwMGh may ttnowdoiAts on priori^ olaftn(e)or 

dlBflon or ottisr apecto l leeeon (aa ipec We d) 
'O* dooumenl lefeirtiiy to an oral dtedoeure, use^ exhftMonor 



doouncnt pufclehed prior to the bilenudlonal flinodateliul 
later thanthe priority date claimed 



T" later doomantpiA^lshed after ttw htemaflonamig date 
or priority date and not hi ouAct wfihthe apploattonbiil 
oneg wt iiueiau ffwgie piw i c y l o orweoiy liioeiiyinQine 
biwnHon 

V docuTicnt of Pg^ftf relwan&<^tf>e cfarimed Iwendon 
cannot be ocnakJeied novel or oareiot t>e coneldered to 
hi¥Q(ve an Inventive step when (he dooumenl to taken alone 

"V doounanl of pertciiar relevanoec the claimed fewenHcn 
oarwiot tie oonaldered to Involve an hvenflve step wtwn the 
docunenl to oombfefied vrilh one or more other such doci>* 
ment^auohoo m b ba llonbelngob^^oustoa peiaonddled 
htheait 

*&* docunenl memt>er of the same patent famly 



Date of the actual oomptedon of the bTtematfonel eeaash 


Date of mailno of the Intemal 


lonai aeaioh report 


18 February 2000 


28/02/2000 




Name and malfem addieea of the ISA 

European Potenl Oflloep PB. 581 8 PatenSaan 2 
NL-22B0HVRaBwllr 


Authortxed oAoer 



INTERNATIONAL SEARCH REPORT 


lnt« onalAppaMtionNB 

PCT/6B 99/04075 


a<CoffitimMtiofi) OOCUMENre CONSIDERED TO Be ROEVANT 


Cetogoiy* 


Cllatfcn of docifliwn^ wHh kuicallcn^Mfwre apprafsdaft^ of tfwnteranl pawogpo 


MaMrttodafcnNa 


A 


EP 0 635 236 A (BOESI ANNA MARIA, BERGAHO, 
IT) 25 January 1995 (1995-01-25) 
cited In the application 
column 1. line 20 — line 29 
column 3, line 38 - line 53 

claim 19 

figure 2 




1-7.12, 
13,15 


A 


US 5 109 566 A (KOBAYASHI YASUNICHI ET 
AL, TOYONAKA, JP) 5 Hay 1992 (1992<05-05) 
cited In the application 
column 5, line 66 -column 6, line 7 
figures 1,2 




1.8,11. 
12.14.15 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 04, 

31 Harch 1998 (1998-03-31) 

& JP 09 319435 A (MINOLTA CO LTD., JP), 

12 December 1997 (1997-12-12) 

abstract 




I. 2,6, 

II. 12. 
14,15 



INTERNATIONAL SEARCH REPORT 
fnioniMlioii OA pdMiilfHttfly BMnbws 


Met xuri AppiioattonMo 

PCT/GB 99/04075 


Patent document 
ctodli search lepoit 


PiMcatkm 
date 


Patentfamiy 
iiienibei(a) 


Pi4}lcation 
date 


US 5735361 A 


07-04-1998 


US 5913373 A 


22-06-1999 


OP 09095290 A 


08-04-1997 


NONE 






EP 0635236 A 


25-01-1995 


IT 1264951 B 
AT 151971 T 
DE 69402770 D 
DE 69402770 T 
ES 2103558 T 
US 5497529 A 


17-10-1996 

15- 05-1997 
28-05-1997 
21-08-1997 

16- 09-1997 
12-03-1996 


US 5109566 A 


05-05-1992 


US 5284522 A 


08-02-1994 



JP 09319435 A 12-12-1997 



NONE 



